The mortality of postinfarction left ventricular free wall rupture is still high. Several surgical techniques have been used for repairing such ruptures. Here, we describe using an infarction exclusion technique to successfully treat a case of a blow-out type postinfarction left ventricular free wall rupture. This technique has frequently been used for repairing postinfarction ventricular septal perforation. In this case, infarcted myocardial tearing was prevented, and complete haemostasis was achieved by infarct exclusion.
INTRODUCTION
The mortality of postinfarction left ventricular (LV) free wall rupture continues to be high [1] . Although emergency surgery is usually necessary, the appropriate surgical procedure remains controversial. Infarctectomy followed by prosthetic patch repair under cardiopulmonary bypass (CPB), simple closure buttressed with Teflon felt with or without CPB, and a sutureless technique have been reported [2] . Here, we describe a case of successful treatment for blow-out type postinfarction LV free wall rupture using an infarction exclusion technique [3] .
CASE REPORT
A 64-year old man with chest discomfort was transferred to our hospital 13 h after the onset of symptoms. He had no history of angina pectoris or myocardial infarction. An electrocardiogram showed ST-segment elevation in leads V1-V4, suggesting anteroseptal acute myocardial infarction. A few minutes after arrival, he suddenly developed signs and symptoms of shock and required cardiopulmonary resuscitation. Transthoracic echocardiography revealed a massive pericardial effusion, and postinfarction LV rupture was suspected (Fig. 1A) . Prompt intubation was performed, and percutaneous cardiopulmonary support (femorofemoral bypass) was instituted. Pericardial drainage was carried out to achieve haemodynamic stability. Soon after, coronary angiography revealed occlusion of the proximal left anterior descending, 90% stenosis of the right and 75% stenosis of the left circumflex coronary arteries. The patient was immediately taken to the operating room. When the pericardium was opened, blow-out type bleeding from the mid-anterior wall of the left ventricle was noticed ( Fig. 1B; Supplementary Video 1) . A decision was made to use an infarction exclusion technique to repair the left ventricle, because the LV anterior wall seemed extremely fragile. After delivering antegrade and retrograde coldblood cardioplegia, a left ventriculotomy parallel to the left anterior descending coronary artery and extending from the rupture site to the apex was performed. Thrombus was observed at the apex and removed. After checking the borderline between infarcted and non-infarcted myocardium, a two-patch procedure for infarct exclusion was performed. An oval-shaped equine pericardial patch (Edwards Life Sciences, Irvine, CA, USA) was fixed to the endocardium of the non-infarcted LV free wall with several interrupted mattress 4-0 polypropylene sutures with felt pledgets, then this was passed through both the LV free wall and a Teflon felt strip (DuPont, Boston, MA, USA) and tied on the exterior of the left ventricle. Another oval-shaped patch was fixed to the endocardium of the non-infarcted septal wall with continuous 4-0 polypropylene sutures. The two patches were then trimmed and joined with continuous 4-0 polypropylene sutures to fit the LV cavity. Gelatin-resorcinol-formaldehyde glue (Cardial; Technopole, Saint-Etienne, France) was placed between the patches and LV wall to reinforce the ischaemic myocardium and to prevent a leakage of the suture line. The left ventriculotomy was then closed with buttressed sutures (2-0 polypropylene) on a Teflon felt strip ( Fig. 2A) . Revascularization of the left anterior descending, right and left circumflex coronary arteries was also performed using saphenous vein grafts. Intra-aortic balloon pump support was instituted at the weaning from CPB. The aortic cross-clamping time was 189 min, CPB time 317 min and operation time 420 min. Preoperative peak serum creatine kinase and creatine kinase-MB concentrations were 28 402 and 2912 IU/l, respectively. These gradually declined postoperatively, and the intra-aortic balloon pump was discontinued on the sixth postoperative day. Postoperative left ventriculography showed anteroseptal akinesis with an ejection fraction of 40% and slightly reduced LV volume with an end-diastolic volume of 138 ml ( Fig. 2B; Supplementary Video 2) . Coronary angiography showed patent grafts. The patient recovered well and was discharged 4 weeks postoperatively.
COMMENT
LV free wall rupture is a catastrophic complication of acute myocardial infarction. Prompt diagnosis is essential, and surgical treatment is almost mandatory, although there is reportedly a high operative mortality. Several different approaches to surgical treatment have been described [3] . Standard approaches include direct closure of the defect with or without excision of the infarcted segment and infarctectomy followed by prosthetic patch reconstruction under CPB to preserve the shape and size of the left ventricle. Simple mattress closure buttressed with Teflon felt with or without CPB is also used. These techniques 
Supplementary video 2:
Postoperative left ventriculography showed anteroseptal akinesis with an ejection fraction of 40%. The left ventricular volume is slightly reduced but is preserved with an end-diastolic volume of 138 ml.
require deep transmural stitches along the non-ischaemic segment to avoid myocardial tearing that can lead to further deterioration of LV function [4] . Another approach is to glue a patch over the myocardial tear with or without suturing it to the non-ischaemic ventricular surface. This technique can be performed without CPB, but may not be appropriate for repairing blow-out type LV ruptures, because uncontrollable bleeding necessitating reoperation has been reported [5] .
In our case, we used an infarction exclusion technique. This procedure has been frequently used for postinfarction LV septal perforation, because an endocardial patch can be placed to exclude the infarcted myocardium and to retain ventricular geometry, and the technique reportedly has improved outcomes [3] . However, there are few published reports regarding infarct exclusion for repairing postinfarction LV free wall rupture. Most patients with LV free wall rupture develop unstable haemodynamics. The operative risk is therefore high, and the surgical approach is controversial. Because infarct exclusion makes infarcted myocardial tearing less likely, we believe that infarct exclusion has an advantage regarding control of bleeding, which is the main aim of surgery. Another advantage of this technique is that it preserves the geometry of the LV. However, it does require CPB and is complicated. The two-patch technique we used makes suturing the patches to the LV endocardium easier.
Our patient fortunately developed postinfarction LV free wall rupture immediately after arrival at our institution, permitting early diagnosis and prompt implementation of resuscitation. We quickly achieved haemodynamic stability by instituting percutaneous cardiopulmonary support and draining his pericardial effusion. Immediate coronary angiography demonstrated left main and three-vessel coronary artery disease. We were able to concomitantly revascularize his diseased vessels and relieve postoperative ischaemia, which would have contributed to the favourable result we achieved. Thus, close cooperation between surgeons and cardiologists and prompt management are essential to achieve improved outcomes of postinfarction LV free wall rupture.
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